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Abstract

Objectives To examine the prevalence of over-the-coun-
ter analgesic (OTCA) use and perceived stress among 25 to
44-year-old men and women from 1994 to 2005; to
examine the association between stress and OTCA use over
time, and to explore whether the association attenuates
when controlled by stress-related symptoms.

Methods Cross-sectional studies were carried out in
1994, 2000 and 2005. The study population included men
and women from ages 25 to 44 years (nj994 = 1,781,
na000 = 5,819, nopos = 4,831). The surveys were con-
ducted by face-to-face interviews and the outcome measure
was OTCA use. The independent variable was perceived
stress and pain/discomfort symptoms were included as
covariates.

Results There was a significant increase in OTCA use and
often feeling stressed from 1994 to 2005. Although there
was a significant association between stress and OTCA use
for men in all three surveys, there was no association in
2000 when adjusted for symptoms. For women stress and
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OTCA use were not associated in 1994, while in 2000 and
2005 the association was significant, also after adjusting for
symptoms.

Conclusion The findings indicate that there may be an
increasing overuse of OTCA in treating stress among 25 to
44-year-old men and women.

Keywords Medicine use - Over-the-counter analgesics -
Pharmacoepidemiology - Stress - Young adults

Introduction

Although the primary reason for using analgesics is head-
ache symptoms (Abbott and Fraser 1998; Antonov and
Isacson 1998), not all analgesic use can be explained by
the prevalence of symptoms (Abbott and Fraser 1998;
Andersen et al. 2009; Hansen et al. 2008; Holstein et al.
2009). Researchers have suggested that some medicine use
may be behavior reflecting a general coping strategy to
overcome daily stressors over and above therapeutic indi-
cations (Due et al. 2007; Hansen et al. 2008; Stasio et al.
2008).

Various types of health and illness behavior, e.g.,
smoking, drinking and a low level of exercise, are related
to stress (Cohen et al. 1991; Nielsen et al. 2008a; Siegrist
and Rodel 2006) and findings support the notion of a
‘health behavior’ model of stress in which populations
under stress engage in behavior that is harmful to health
(Colby et al. 1994). There is already some evidence that
life stress, and psychological distress may be related to the
use of non-prescription medications in selected populations
(Abbott and Fraser 1998; Stasio et al. 2008 e.g., among
Danish slaughterhouse workers (Kristensen 1991), young
women (Hansen et al. 2008) or female Finnish conscripts
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(Linden et al. 2006). However, our knowledge about psy-
chosocial factors that may affect the use of OTCA in the
general population is limited. We recently conducted a
national study among Danish 25 to 44-year-olds (Koushede
et al. 2010) and found a significant and graded association
between stress and OTC analgesic (OTCA) use, i.e., the
odds for OTCA use mounted with increasing levels of
stress. In this study, the association was not explained
exclusively by potential stress-related aches and pains.

Use of this type of medicine to cope with stress must be
considered inappropriate, as it is not indicated for this
purpose. Overuse of OTCA is a concern because the
practice is widespread and may have adverse health effects,
e.g., medicine-induced headache (Dyb et al. 2006), gas-
trointestinal bleeding, liver and kidney failure, and
myocardial infarction and death (Sweetman 2009).

Since the 1980s, there has been a significant increase in
the use of analgesics as well as in the prevalence of people, at
the population level, who report often feeling stressed in
their daily lives (Ekholm et al. 2006; The Danish Medicines
Agency 2009). If both the determinants, i.e., perceived
stress, and the effect, in this case OTCA use, increase over
time, the association between the two variables may change
as well. Therefore, it is important to study whether the
association between stress and OTCA is a new phenomenon
or whether the association has been robust over time.

This study focuses on 25 to 44-year-olds because this
age group has the highest level of perceived stress (Ekholm
et al. 2006) and the highest level of OTCA use (Ekholm
et al. 2006).

The primary objective of this study was to examine the
prevalence of OTCA use and perceived stress among a
representative sample of 25 to 44-year-old men and women
between 1994 and 2005, as well as to examine the asso-
ciation between perceived stress and OTCA over time.

It is possible that the effect of stress-related symptoms
associated with stress and OTCA use may have altered
over the years. Our secondary objective was to examine
whether an association between perceived stress (hereafter
stress) and OTCA use attenuates in analyses when potential
stress-related symptoms are included in the statistical
model from the different survey years.

Methods

Design and data collection

We analyzed data from three National Health Interview
Surveys (NHIS) conducted in Denmark in 1994, 2000 and
2005 (Ekholm et al. 2009). The surveys were based on

random samples of adult Danish citizens (16 years or
older). The samples were drawn from the Danish Civil
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Registration System (each Dane has a unique personal
registration number). All selected individuals received a
letter of introduction that briefly described the purpose and
content of the survey. It was emphasized that participation
was voluntary. The surveys were carried out by the
National Institute of Public Health, University of Southern
Denmark. They consist of a range of validated items on
health behavior, working conditions and socio-demo-
graphic factors. Data were collected via face-to-face
interview at the respondent’s home. The design of the
surveys is described in detail in Ekholm et al. 2009.

Study population

Our study population included the NHIS participants aged
25 to 44 years. The response rate for this age group was
82.0% in 1994 (n = 1,781), 75.9% in 2000 (n = 5,819)
and 68.0% in 2005 (n = 4,831).

Measurements

The outcome variable was OTCA use measured by the item:
‘within the past 14 days have you taken any of the following
medicines?’ There were two OTCA measures: (1) OTCA for
discomfort and pain in muscles, bones, tendons or joints, and
(2) OTCA for other symptoms. Analyses were conducted for
the two types separately and combined. The responses were
dichotomized for use or no use. The study focuses on the
behavioral aspects of OTCA use, and does not include data
about the kind of medicine used.

The exposure variable ‘stress’ was measured by the
item: ‘do you feel stressed in your daily life?” The
responses were: (1) yes, often; (2) yes, sometimes; (3) no/
hardly ever. Single-item stress measures have previously
shown satisfactory content, criterion and construct validity
(Elo et al. 2003; Hosmer and Lemeshow 2000).

The symptom variables were derived from the question:
‘within the past 14 days have you been bothered by any of
the following kinds of pain or discomfort?’: (1) shoulder or
neck; (2) back or lower back; (3) arms, hands, legs, knees,
hips or joints; (4) headache; (5) stomachache (response key
“yes bothered a lot”, “yes, bothered somewhat”, “no”)’.
We combined these data into an index for symptoms:
1 = yes to at least one symptom, otherwise 2.

Education was assessed using the International Standard
Classification of Education (ISCED), which combines
school and vocational education (UNESCO 1997). We
re-coded education into two categories to maintain ade-
quate statistical power for this study. (1) Short: less than
13 years or (2) long: 13+ years.

Stress and medicine use are linked to family structure
(Cafferata et al. 1983; McDonough et al. 2002; Payne et al.
2004); therefore, the analysis adjusted for cohabiting status
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and whether or not the participants had children were
conducted. Cohabiting status was coded as (1) yes:
respondents who answered yes to being married, cohabit-
ing or in a registered partnership, and (2) no: individuals
who did not answer yes to any of the above. Similarly,
responses were coded as (1) yes or (2) no to having
children.

Women are more prone to stress than men (Ekholm
et al. 2006) and have a higher use of analgesics (Andersen
et al. 2009; Antonov and Isacson 1998; Eggen 1994), for
which reason all analyses were carried out separately for
men and women.

Statistical procedures

We used SAS software version 9.1 for all analyses. First,
we inspected the distribution of the employed variables.
Differences between men and women were analyzed using
x> test. We inspected the distribution of the employed
variables over time. Trends from 1994 to 2005 were ana-
lyzed by means of the Cochran—Armitage trend test. Direct
standardization was used to derive age- and education-
adjusted percentages of OTCA use and stress. The study
population in 2005 was used as the standard population.
Second, we studied associations in all three surveys sep-
arately by means of logistic regression analyses. Initially, we
estimated the crude association between perceived stress and
OTCA use. Analyses were conducted separately for the two
OTCA measures to examine whether the association
between stress and OTCA use depended on which of the two
measures that was used. As this was not the case, the two

OTCA measures were combined. We examined the associ-
ation between stress and all symptoms and then conducted
analyses to examine whether the association between stress
and OTCA use attenuates when potential stress-related
symptoms were included in the statistical model. The asso-
ciation was adjusted for the symptom variables individually
as well as for the index for symptoms. Analyses adjusted for
index for symptoms, age, education, cohabiting status and
children were performed.

Finally, the three surveys were pooled for each sex and
an interaction term, stress x year, was included to test
whether the association between stress and OTCA use was
statistically robust over time. Statistical significance was
assessed using both Wald and likelihood ratio statistics.
The tests produced very similar results and, hence, only the
results from the Wald statistics are presented in this paper.
Goodness of fit of the models was assessed by the Hosmer—
Lemeshow test (Hosmer and Lemeshow 2000). The test
indicated that the models fit the data adequately. Associa-
tions were reported as odds ratios (OR) with 95%
confidence intervals (CI).

Results

Tables 1 and 2 show the gender-specific distribution of
mean age, OTCA use, perceived stress, symptoms, cohab-
iting status, children and education in 1994, 2000 and 2005.
Significantly more women than men reported in all three
surveys: stress, OTCA use within the past 14 days, head-
ache, stomachache and shoulder/neck pain (p < 0.05). More

Table 1 Descriptive

. . . Men 1994 2000 2005 Trend test p value
information on the studied
variables among men in Total (n) 881 2,835 2,313
Denmark in 1994, 2000 and
2005, in % Mean age (years) 345 34.6 35.0
OTCA use
Yes 23.6 223 25.9 0.0200
Yes* 23.9 223 25.8 0.0339
Perceived stress
Sometimes 43.7 45.6 443
Often 8.4 11.0 11.0 0.0327
Often* 9.5 11.3 11.0 0.0779
Headache 16.9 16.3 23.0 <0.0001
Stomachache 4.7 39 5.1 0.1294
Shoulder/neck pain 22.4 222 274 <0.0001
. ) Backache 24.7 23.7 25.8 0.1379
Age and education Pain in arms, hands, legs, knees hips or joints 16.1 18.2 23.0 <0.0001
standardized percentages
b . Index for symptomsb 54.7 53.8 62.8 <0.0001
Yes to at least one pain or
discomfort in: shoulder or neck; Education <13 years 42.7 35.8 30.4 <0.0001
back or lower back; arms, Cohabiting 74.0 73.8 75.8 0.0799
hands, legs, knees, hips or Children 55.3 526 56.4 0.0958

joints; headache; stomachache
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Table 2 Descriptive

information on the studied Women 1994 2000 2005 Trend test p value
variables among women in Total (n) 900 2,984 2.426
Denmark in 1994, 2000 and
2005, in % Mean age (years) 34.5 34.6 35.2
OTCA use
Yes 33.6 35.1 37.0 0.0217
Yes® 34.5 352 37.1 0.0349
Perceived stress
Sometimes 48.2 49.0 46.8
Often 104 12.3 14.2 0.0010
Often® 11.3 12.5 142 0.0023
Headache 25.9 304 38.1 <0.0001
Stomachache 7.8 7.1 10.4 0.0004
Shoulder/neck pain 359 354 41.6 <0.0001
a A d educati Backache 26.1 26.3 32.6 <0.0001
ge and education Pain in arms, hands, legs, knees hips or joints 183 18.7 275 <0.0001
standardized percentages
b . Index for symptoms” 66.3 67.7 75.0 <0.0001
Yes to at least one pain or
discomfort in: shoulder or neck; Education <13 years 343 25.1 18.8 <0.0001
back or lower back; arms, Cohabiting 80.0 79.1 79.4 0.4065
hands, legs, knees, hips or Children 660 672 69.5 0.0147

joints; headache; stomachache

women than men reported backache [significant in 2000 and
2005 (p < 0.05)] and pain in arms, hands, legs, knees hips or
joints [significant in 2005 (p < 0.05)]. There was a signifi-
cant increase in all symptoms among women between 1994
and 2005. Among men, there was a significant increase in all
symptoms apart from stomachache and backache. From
1994 to 2005, there was a significant increase in OTCA
use and often feeling stressed among men and women
(Porcamen = 0.0200, Porcawomen = 0.0217, Pgregsmen =
0.0327, Pyyresswomen = 0.0010). OTCA use was reported by
23.6% of the men and 33.6% of the women in 1994 and by
25.9% of the men and 37.0% of the women in 2005. In 1994,
8.4% of men and 10.4% of women reported often feeling
stressed compared to 11.0% of men and 14.2% of women in
2005. After standardizing for age and combined school and
vocational education (ISCED), the increase in OTCA use
and in often feeling stressed were fairly unchanged. How-
ever, the increase in often feeling stressed among men was
no longer significant (p = 0.0779).Among participants not
reporting any symptoms, approximately 11% of women and
10% of men reported OTCA use. Among participants who
reported OTCA use, between 33 and 41% of the women and
just fewer than 40% of the men reported often feeling
stressed (results not shown).

Stress was significantly associated with the symptoms
headache, stomachache, and shoulder or neck pain among
both men and women in all three surveys. With the exception
of women in 1994, stress was significantly associated with
back pain. Among men, there was no association between
stress and pain in arms, hands, legs, knees, hips or joints in
any of the surveys (results not shown).
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As seen in Table 3, there was a significant and graded
association between stress and OTCA use among men in
all three surveys, i.e., the odds for OTCA use mounted with
increasing levels of stress. There was a strong association
between stress and OTCA use in 1994 and 2005, which
remained after adjusting for the index for symptoms, age
and education (Model III). In 2000, the association
between stress and OTCA use was weaker, and it vanished
when adjusted for symptoms, age and education. Among
women there was a strong association between stress and
OTCA in the surveys of 2000 and 2005, but no association
in the survey of 1994. In analyses adjusted for index for
symptoms, age and education, the association between
stress and OTCA use in 2000 and 2005 remained signifi-
cant and graded. Adjustment for cohabiting status and
whether the respondents had children barely altered the
association between stress and OTCA use for men or
women; therefore, these results are not presented.

In analyses individually adjusted for symptoms, head-
ache was the symptom that most notably attenuated the
association between stress and OTCA use in all three
surveys for both men and women (Table 3 model II).

The interaction between year, stress and gender was
statistically non-significant (p = 0.6404).

Discussion
From 1994 to 2005, there was a significant increase in

OTCA use and in reports of often feeling stressed among
men and women (among men the increase in often feeling
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Table 3 OR (95% CI) for OTCA use in relation to stress (reference level = never) among men and women in Denmark in 1994, 2000 and 2005

Men

Women

Model 1

Model II

Model III

Model 1

Model II

Model III

1994 stress

Sometimes 1.66 (1.19-2.33) 1.44 (0.98-2.11)
Often 2.93 (1.73-4.98) 1.96 (1.04-3.67)
p <0.0001 0.0518

2000 stress
Sometimes 1.18 (0.98-1.43) 1.08 (0.88-1.33)
Often 1.41 (1.06-1.87) 0.99 (0.71-1.38)
p 0.0388 0.7241

2005 stress
Sometimes 1.30 (1.07-1.58) 1.21 (0.97-1.51)
Often 1.96 (1.47-2.62) 1.48 (1.06-2.07)
p <0.0001 0.0456

Year x stress interaction

0.1140

0.2317

1.47 (1.03-2.10)
2.14 (1.20-3.79)
0.0155

1.08 (0.88-1.31)
1.14 (0.85-1.53)
0.6276

1.23 (1.00-1.52)
1.65 (1.21-2.23)
0.0042
0.1704

0.99 (0.74-1.32)
1.02 (0.63-1.64)
0.9917

1.13 (0.96-1.33)
1.85 (1.46-2.35)
<0.0001

1.33 (1.12-1.59)
1.77 (1.38-2.26)
<0.0001
0.0984

0.82 (0.59-1.15)
0.70 (0.40-1.22)
0.3399

0.97 (0.81-1.17)
1.47 (1.13-1.92)
0.0057

1.12 (0.92-1.37)
1.43 (1.08-1.90)
0.0450
0.1324

0.88 (0.64—1.21)
0.67 (0.40-1.21)
0.2862

1.06 (0.89-1.26)
1.51 (1.17-1.95)
0.0056

1.14 (0.94-1.38)
1.40 (1.08-1.82)
0.0398
0.0733

Model I, crude OR; Model 11, adjusted for headache; Model III, adjusted for index for symptoms (yes to at least one of the symptoms: pain or
discomfort in shoulder or neck; pain in back or lower back; pain in arms, hands, legs, knees, hips or joints; headache; stomachache), age and

education
OR values in bold are statistically significant, p < 0.05

stressed was no longer significant when standardized for
age and education). We found a significant and graded
association between stress and OTCA use among men in
all three surveys and among women in 2000 and 2005.
This pattern remained after adjusting for symptoms, age
and education with the exception of men in 2000. There
was no statistically significant change in the association
between stress and OTCA use over time in spite of the
increase in stress and OTCA use. The results indicate that
the association between stress and OTCA use is real and
not merely explained by stress-related symptoms and that
OTCA may be used beyond indication to treat perceived
stress.

Abbott and Fraser (1998) found that to a large extent,
OTC medicines, primarily analgesics, were used to relieve
feelings of stress. Turunen et al. (2005) identified a group
of individuals who reported using analgesics frequently,
but simultaneously reported having pain symptoms very
rarely. Chrischilles et al. (1990) found that the vast
majority of elderly men and women who used OTCA
reported mild or no pain whatsoever. Andersen et al.
(2009) found that not all medicine use for headache was
explained by prevalence of symptoms. In our study,
approximately 11% of women and 10% of men who
reported no symptoms had used OTCA within the last
14 days. In epidemiological studies of OTC medicine,
primarily analgesics, exposure to bullying, alcohol and
illegal drug use and psychological symptoms such as
depression and anxiety have been associated with medicine
use, see e.g., (Abbott and Fraser 1998; Andersen et al.
2006; Due et al. 2007. Andersen et al. (2006) found

medicine use clustered with smoking and drunkenness
among adolescents and suggested that medicine use is part
of a behavioral pattern of substance use to relieve stress.

Our study is cross sectional and does not allow causal
interpretation; but there are several possible explanations
for how stress may contribute to OTCA use. Perceived
stress is associated with physiological processes that may
permanently lower the threshold for experiencing health
complaints (Ursin 1997). Hence, the association between
stress and OTCA use may be mediated by stress-related
symptoms. OTCAs are used primarily to treat headaches
(Abbott and Fraser 1998; Antonov and Isacson 1998); and
headache and stress are associated (Yokoyama et al. 2009).
In analyses adjusted individually for symptoms, headache
was the symptom that most notably attenuated the associ-
ation between stress and OTCA use for men and women in
all three surveys. Headache may be an important con-
founder of the association between stress and OTCA use,
but we cannot exclude that headache may be a mediating
factor between stress and OTCA use.

Women use analgesics more often than men (Antonov
and Isacson 1998; Eggen 1994) and suffer more frequently
from headaches and other subjective health complaints
(Ekholm et al. 2006). One possible interpretation could be
that more women use analgesics because they experience
stress to a greater extent, which in turn might also result in
more headaches and other subjective health complaints.
However, in 1994, significantly more women felt stress in
their daily lives, experienced headaches, and used OTCA
compared to men, but stress and OTCA use were not
associated.
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Although there were no statistically significant differ-
ences in the association between stress and OTCA use
across the three surveys, differences were found on visual
inspection. The association between stress and OTCA use
was not seen among women in 1994, while in 2000 and
2005 there was a significant and graded association
between stress and OTCA use. It has been suggested that
medicine use may be a way of gaining control, not just of
physiological symptoms, but of everyday life in general,
and that increasing medicine use may reflect a growing
need for control in an ever more uncontrollable world
(Whyte et al. 2002). There was a significant increase in
OTCA use and reports of often feeling stressed between
1994 and 2005; hence, the public health impact of OTCA
use to treat stress may have been greater in 2005 than in
1994.

Stress needs to be handled appropriately, i.e., dealing
with underlying causes, as a constant level of stress can
have serious health consequences such as reducing immune
competence (Schneiderman et al. 2005). Among men, a
high level of perceived stress is associated with higher
all-cause mortality (Nielsen et al. 2008b).

There were significantly fewer participants with less
education in 2005 compared to that in 1994. The associa-
tion between stress and OTCA use barely changed in
analyses adjusted for education.

There was a significant increase in all symptoms among
women from 1994 to 2005 and almost all symptoms among
men. This may be due to a change in the way data were
collected in 2005: instead of being shown a card with all
the pains and discomforts listed, respondents were asked
about each symptom separately. The prevalence of all
indicators for illness and health usually increases in step
with the detail of the questioning. It is difficult to distin-
guish between methodological problems and development,
but for some of the symptoms, the development between
2000 and 2005 seems to be a continuation of the devel-
opment from 1987 to 2000 (Ekholm et al. 2006), and can
therefore probably be interpreted as a genuine rise in the
symptom prevalence. This is true for the prevalence of pain
and discomfort in the arms, hands, legs, knees, hips or
joints (Ekholm et al. 2006). In our study population, we
saw a higher prevalence of headache among women in
2000 compared to 1994, and we therefore suggest that rise
in headache prevalence among the 25 to 44-year-old
women between 1994 and 2005 is genuine and not caused
by methodological limitations.

The study was appropriate for the conducted analyses
since it included three large nationally representative
samples. Data were characterized by a vast exposure con-
trast that is advantageous when studying potential
exposure—outcome associations. Most of the questions used

@ Springer

in the present study are standard questions in health sur-
veys (WHO 2003).

The study also has limitations. Cross-sectional surveys
have limitations concerning causal interpretations. There is
a risk of selection bias because individuals with whom
contact was not obtained may have a higher prevalence of
both stress and OTCA use. In that case, we are likely to
have underestimated the associations between stress and
OTCA use. The response rate between 1994 and 2005
diminished. Declining response rates in surveys is a matter
of great concern in most western countries (Bay 2009).
There are several possible reasons for the declining
response rate in the Danish Health Interview Surveys. The
increasing number of surveys in Denmark is most likely an
important reason for the increasing refusal rates. An
additional reason could be that the total length of the
questionnaire has increased substantially over the years.
The response rate alone is often a poor indicator of non-
response bias. If non-response is not associated with the
variables of interest, the non-response might not impact on
the representativeness of the survey. However, if non-
response is systematically associated with the variables
under study, the non-response cannot be ignored. Previous
studies on non-response in the Danish Health Interview
Surveys have showed that the general validity of the results
may not be threatened by the bias produced by non-
response (Gundgaard et al. 2008; Kjoller and Thoning
2005).

We cannot rule out the possibility of residual con-
founding because perceived stress and use of OTCA may
be influenced by a variety of exposures not included in this
study. It is possible that the concomitant use of tranquil-
lizers or anti-depressants interferes with the association
between OTCA and stress, and this could also interfere
with the time trend observed. The participants who were
between 25 and 44 years of age in 1994, 2000 and 2005
may have grown up under different conditions and we
cannot rule out that our results were affected by an age—
period cohort effect. There is no time reference to the stress
item; however, we believe that individuals know if they
generally feel stressed or not, and a short time reference
may have been less appropriate to measure generally per-
ceived stress, as a holiday or an unusually busy period
could affect the response.

Further research is needed to better understand the
processes that connect stress and OTCA use. The associ-
ation between stress and OTCA use should also be studied
in other age groups, as the association may differ from one
age group to another. Policy makers, health-care profes-
sionals and those in charge of dispensing medicines need to
be aware that OTCAs are used beyond indication to treat
stress.



Stress and use of over-the-counter analgesics

87

Acknowledgments The authors thank the participants and acknowl-
edge a PhD grant from the Faculty of Pharmaceutical Sciences,
University of Copenhagen. There is no formal agency for ethical approval
of questionnaire-based survey studies in Denmark. The study was
registered with the Danish Data Protection Agency and met confidenti-
ality and privacy requirements. The study complies with the Helsinki 2
declaration on ethics.

Conflicts of interest
peting interests.

The authors declare that they have no com-

References

Abbott FV, Fraser MI (1998) Use and abuse of over-the-counter
analgesic agents. J Psychiatry Neurosci 23(1):13-34

Andersen A, Holstein BE, Hansen EH (2006) Is medicine use in
adolescence risk behavior? Cross-sectional survey of school-
aged children from 11 to 15. J Adolesc Health 39(3):362-366

Andersen A, Holstein BE, Due P, Hansen EH (2009) Medicine use for
headache in adolescence predicts medicine use for headache in
young adulthood. Pharmacoepidemiol Drug Saf 18(7):619-623

Antonov KI, Isacson DG (1998) Prescription and nonprescription
analgesic use in Sweden. Ann Pharmacother 32(4):485-494

Bay H (2009) Non-response in the European Social Survey (ESS)
(Bortfaldet i European Social Survey (ESS) in Danish). Metode
og Data 95:16-19

Cafferata GL, Kasper J, Bernstein A (1983) Family roles, structure,
and stressors in relation to sex differences in obtaining psycho-
tropic drugs 1. J Health Soc Behav 24(2):132-143

Chrischilles EA, Lemke JH, Wallace RB, Drube GA (1990)
Prevalence and characteristics of multiple analgesic drug use
in an elderly study group. J Am Geriatr Soc 38(9):979-984

Cohen S, Schwartz JE, Bromet EJ, Parkinson DK (1991) Mental
health stress and poor health behaviors in two community
samples. Prev Med 2(20):306-315

Colby J Jr, Linsky AS, Straus MA (1994) Social stress and state-
to-state differences in smoking and smoking related mortality in
the United States. Soc Sci Med 2(38):373-381

Due P, Hansen EH, Merlo J, Andersen A, Holstein BE (2007) Is
victimization from bullying associated with medicine use among
adolescents? A nationally representative cross-sectional survey
in Denmark. Pediatrics 120(1):110-117

Dyb G, Holmen TL, Zwart JA (2006) Analgesic overuse among
adolescents with headache: the Head-HUNT-Youth Study.
Neurology 66(2):198-201

Eggen AE (1994) Pattern of drug use in a general population—
prevalence and predicting factors: the Tromso study. Int.J.Ep-
idemiol 23(6):1262-1272

Ekholm O, Kjgller M, Davidsen M, Hesse U, Eriksen L, Christensen
Al, and Grgnbazk M (2006) The Danish Health Interview Survey
and trends since 1987 (Sundhed og Sygelighed i Danmark 2005
og udviklingen siden 1987. In Danish). National Institute of
Public Health, Copenhagen

Ekholm O, Hesse U, Davidsen M, and Kjoller M (2009) The study
design and characteristics of the Danish national health interview
surveys. Scand J Public Health 37(7):758-765

Elo AL, Leppanen A, Jahkola A (2003) Validity of a single-item
measure of stress symptoms. Scand J Work Environ Health
29(6):444-451

Gundgaard J, Ekholm O, Hansen EH, Rasmussen NK (2008) The effect
of non-response on estimates of health care utilisation: linking
health surveys and registers. Eur J Public Health 18(2):189-194

Hansen DL, Hansen EH, Holstein BE (2008) Using analgesics as
tools: young women’s treatment for headache. Qual Health Res
18(2):234-243

Holstein B, Andersen A, Due P, Hansen EH (2009) Children’s and
adolescent’s use of medicine for aches and psychological
problems: secular trends from 1988 to 2006 (Bgrns og unges
brug af legemidler mod smerter og psykologiske problemer:
Udviklingen fra 1988 til 2006. In Danish). Ugeskr Laeger
171(1-2):24-28

Hosmer DW, Lemeshow S (2000) Applied logistic regression. Wiley,
New York

Kjoller M, Thoning H (2005) Characteristics of non-response in the
Danish Health Interview Surveys, 1987-1994. Eur J Public
Health 15(5):528-535

Koushede V, Holstein BE, Andersen A, Ekholm O, Hansen EH
(2010) Use of over-the-counter analgesics and perceived stress
among 25 to 44-year-olds. Pharmacoepidem Drug Saf 19(4):
351-357

Kristensen TS (1991) Use of medicine as a coping strategy among
Danish slaughterhouse workers. J Soc Admin Pharm 8:53-64

Linden K, Jormanainen V, Pietila K, Sahi T (2006) Medicine use by
Finnish female conscripts during voluntary military service.
Mil.Med 171(8):710-716

McDonough P, Walters V, Strohschein L (2002) Chronic stress and
the social patterning of women’s health in Canada. Soc Sci Med
54(5):767-782

Nielsen L, Curtis T, Kristensen TS, Rod NN (2008a) What
characterizes persons with high levels of perceived stress in
Denmark? A national representative study. Scand J Public
Health 36(4):369-379

Nielsen NR, Kristensen TS, Schnohr P, Gronbaeck M (2008b)
Perceived stress and cause-specific mortality among men and
women: results from a prospective cohort study. Am J Epidemiol
168(5):481-491

Payne J, Neutel I, Cho R, DesMeules M (2004) Factors associated
with women’s medication use. BMC Womens Health 4(Suppl
1):S29

Schneiderman N, Ironson G, Siegel SD (2005) Stress and health:
psychological behavioral, and biological determinants. Annu
Rev Clin Psychol 1:607-628

Siegrist J, Rodel A (2006) Work stress and health risk behavior.
Scand J Work Environ Health 32(6):473-481

Stasio MJ, Curry K, Sutton-Skinner KM, Glassman DM (2008) Over-
the-counter medication and herbal or dietary supplement use in
college: dose frequency and relationship to self-reported distress.
J Am Coll Health 56(5):535-547

Sweetman S (2009) Martindale: the complete drug reference.
Pharmaceutical Press, London

The Danish Medicines Agency (2009) Medicinal product statistics
2004-2008. The Danish Medicines Agency, Copenhagen

Turunen JH, Mantyselka PT, Kumpusalo EA, Ahonen RS (2005)
Frequent analgesic use at population level: prevalence and
patterns of use. Pain 115(3):374-381

Ursin H (1997) Sensitization somatization, and subjective health
complaints. Int J] Behav Med 4(2):105-116

WHO (2003) EUROHIS developing common instruments for health
surveys WHO regional office for Europe, Amsterdam, Berlin.
Oxford, Tokyo

Whyte SR, Van Der Geest S, and Hardon A (2002) Social lives of
medicines. University Press, Cambridge

Yokoyama M, Yokoyama T, Funazu K, Yamashita T, Kondo S,
Hosoai H, Yokoyama A, Nakamura H (2009) Associations
between headache and stress, alcohol drinking, exercise, sleep,
and comorbid health conditions in a Japanese population.
J Headache Pain 10(3):177-185

@ Springer



	Stress and use of over-the-counter analgesics: prevalence and association among Danish 25 to 44-year-olds from 1994 to 2005
	Abstract
	Objectives
	Methods
	Results
	Conclusion

	Introduction
	Methods
	Design and data collection
	Study population
	Measurements
	Statistical procedures

	Results
	Discussion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


